SPECIFICATION 
TITLE 

"DEVICE TO TRANSMIT AND RECEIVE DATA FOR REMOTE CONTROL OF 

HEARING DEVICES" 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention concerns a device to transmit and receive data for 
remote control of hearing devices, of the type having a transmission device with a 
transmitter coil to transmit data and a reception device with a reception coil to 
receive data. 

Description of the Prior Art 

A device of the above type is known from German OS 201 14 461, which 
serves as a transmission and/or reception unit for a hearing device for wireless data 
transmission between the hearing device and at least one external device. A 
number of transmission and/or reception coils are aligned in differing spatial 
directions. 

Moreover, transponder antenna devices are known from German OS 44 31 
446, in which a number of coils are used that are magnetically narrowly coupled with 
one another. Two or more coils that are arranged at a common core are thereby 
used for data transmission. 

To transmit and receive signals in transceivers, coils preferably are used for 
the long-wave range, since signals in the long-wave range are predominantly 
inductively transmitted. Sufficiently strong fields must be generated for the inductive 
transmission. 

It is technically difficult to realize, with sufficient transmission power, an 
oscillating circuit that is strongly energized from the outside with a fixed frequency 



when only very low supply voltages are available (as is the case, for example, in the 
remote control of hearing devices). For a strong field, a coil with many windings is 
necessary in order to achieve a sufficient field strength, but such coils have a high 
inductivity, and thus also a high alternating current impedance. The current that can 
be sent by the coil thus is significantly reduced, since the maximum current through 
the coil results from the quotient of the supply voltage and alternating current 
impedance. 

In particular, coils with the most possible windings are necessary for the 
receiving circuit in order to generate the largest possible voltage from relatively weak 
fields. Such coils, however, are particularly poorly suited as transmitter coils to 
generate strong fields given low supply voltages. This problem ensues very 
particularly in the case of radio connections between two devices when relatively low 
frequencies are used, in the range of, for example, 50 to 500 kHz. 

For a sufficiently high range of radio remote control, appropriately strong 
transmission fields are necessary. Should the radio remote control also be 
fashioned to receive data, a further coil or a further winding is additionally required 
for the reception. Such a receiver coil is, however, strongly overloaded (overdriven) 
by the field of the transmitter coil. Without protection, such as assembly can lead to 
the destruction of the receiver input stage. 

To circumvent this problem, freely oscillating oscillator circuits can be used 
that re-excite themselves, and in which the voltages and therewith also the currents 
build up to higher values. Such oscillator circuits, however, oscillate at their resonant 
frequency and not exactly with the externally predetermined, desired frequency. As 
an alternative to this solution, the supply voltage can be distinctly increased in order 
to be able to force higher currents through the transmitter coil. 
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SUMMARY OF THE INVENTION 

An object of the present invention is to provide a device to transmit and 
receive data for remote control of hearing devices in which the transmission power is 
sufficiently high, given the constraint of a limited available supply voltage. 

This object is inventively achieved in accordance with the invention by a 
device to transmit and receive data for remote control of hearing devices, with a 
transmission device that has a transmitter coil to transmit data and a reception 
device that has a receiver coil to receive data, wherein the transmitter coil and the 
receiver coil have a common core, so that the receiver coil can be energized to 
transmit by the transmitter coil. 

It is an advantage of the invention that two coils that are independent of one 
another do not have to be wound around two coil cores. Instead of this, all 
necessary coils can be wound around a single core. Space that can be saved. In 
small remote controls, there is little space for the relatively large coils in the 
frequency range of 50 to 200 kHz. The avoidance of an "extra" core enables a 
significantly smaller volume for the remote control, or in general for the transmitter 
and receiver. 

Since the receiver coil normally possesses a substantially higher number of 
windings than the transmitter coil, very strong transmission fields can be generated 
without technical effort although only very low operating voltages are available. 
Therefore, no additional voltage boosters are necessary, and a battery with lower 
voltage can be used, or fewer batteries have to be circuited in series, also resulting 
in a space saving. 

The combination of the transmitter and receiver coils on one core is ultimately 
cheaper in the production than two completely separate coils. 
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The reception device can have a receiver from which the receiver coil is 
separated by a protective circuit. This should be undertaken in order to protect the 
receiver from excessive voltages that can result from the transformation effect of 
transmitter and receiver coil. The protective circuit preferably is formed by of a 
capacitor and a parallel circuit of two opposite polarity diodes connected in series 
therewith. This prevents excessively high voltages from reaching the receiver at the 
input of which the diode parallel circuit is connected. 

The reception and transmission devices preferably are fashioned for a 
frequency range of 50 to 200 kHz. This frequency range is approved for remote 
controls. 

The reception device can have a reception oscillator circuit, with the receiver 
coil forming the oscillator circuit coil. The reception oscillator circuit is in particular 
used as a transmission power amplifier. 

The reception device should have a correction capacitor to correct the 
resonant frequency of the reception oscillator circuit. The frequency changes that 
are caused by the inductivities of the transmitter coils thus can be compensated. 
The protective capacitor from the protective circuit is at the same time used as a 
correction capacitor, such that an additional component can be saved. 

DESCRIPTION OF THE DRAWINGS 

The figure is a circuit diagram of an embodiment of the inventive transmission 
device. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The exemplary embodiment described herein represents a preferred 
embodiment of the present invention. 
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According to the circuit shown in the figure, the transmitter 1 is equipped with 
one or more transmitter coils 2. The transmitter coils 2 are coupled with a receiver 
coil 4 by a common, shared core 3. An oscillator circuit capacitor 5 is connected in 
parallel to the receiver coil. A protective circuit, formed by a protective capacitor 6 
and a parallel circuit of two opposite polarity diodes 7 and 8 connected in series 
therewith, is connected to both poles of the oscillator circuit. The diodes 7 and 8 
connected in parallel are connected to the input of a receiver 9. 

The functioning of this circuit is explained in detail in the following. The 
necessarily separate receiver coil 4 is wound on the same core 3 on which the 
transmitter coils 2 are also wound. The receiver coil 4 that, with its associated 
capacitor 5, represents a complete oscillator circuit, is energized to oscillate by the 
transmitter coils 2. Since the receiver coil 4 has more windings in comparison to the 
transmitter coils 2, during the transmission event relatively high voltages are 
generated in the reception oscillating circuit 4, 5 that also, in spite of the many 
windings, again generate quite high currents by the oscillation effect of the oscillator 
circuit. The actual transmitter coils 2 still deliver only the radiated energy. 
Therefore, not as much current needs to flow through these coils 2. The strong 
transmission field is not generated by the receiver coil 4 energized by the transmitter 
coils 2. Due to the excitation via the transmitter coils 2, which are externally 
controlled, the frequency is also absolutely stable and can be externally 
predetermined. Tolerances of the components on the oscillator circuit also have no 
influence on the transmission frequency. They affect only the efficiency of the 
transmitter 1 to a known degree. 

The inductivity of the coupled receiver coil 4 is changed by the inductivities of 
the transmitter coils 2, such that the resonant frequency of the oscillating circuit 4, 5 



5 



must be corrected by changing of the associated capacitance value of the oscillator 
circuit capacitor 5. The inductivity of the oscillating circuit is smaller, meaning the 
capacity of the oscillator circuit must be increased. A capacitance suitable for this 
can be connected without problems, such that it serves at the same time as a 
protection for the sensitive receiver input stage 9. Since such a protective circuit 6, 

7, 8 would have been necessary anyway, this circuit solution does not require 
additional components. The protective circuit 6, 7, 8 includes only the correction 
capacitor 6 and the two diodes 7 and 8 that are connected in parallel to the capacitor 
5 of the receiver oscillator circuit. The reception signals are tapped at the diodes 7, 

8. Given the high voltages generated in the transmission operation, typically of 
approximately 50 Volts, the diodes 7, 8 become conductive and thus connect the 
capacitor 6 preceding them in parallel with the oscillator circuit capacitor 5 of the 
reception circuit. The resonant frequency of the oscillating circuit 4, 5 is thereby 
corrected for the transmission operation. At the same time, at the input of the high- 
resistance receiver the signals are limited by the diodes 7, 8 to a maximum of 
approximately 0.7 Volts. The majority of the voltage generated by the oscillator 
circuit then drops at the protective capacitor 6. 

In the reception operation, the reception signals are so small that the diodes 
7, 8 are blocking. The voltages of the received signals typically reach at most the 
mV range. Only the original oscillator circuit capacitor 5 is thereby still active. The 
transmitter coils 2 are deactivated at the same time. This means that at least one 
connection of each transmitter coil 2 is open. They thus no longer affect the 
reception oscillator circuit 4, 5, which can freely oscillate at its reception frequency to 
which it is tuned. The signal is thus further transmitted to the protective diodes 7, 8, 
approximately without loss, via the protective/correction capacitor 6. Due to the low 
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reception voltage, these diodes 7, 8 are non-conducting. This means that the 
reception voltage can be accepted at the diode connections to the full extent by the 
high-resistance receiver input. 

In addition to the advantage that the receiver coil is used as a transmission 
amplifier, the presented circuit also possesses the advantage of a reduced space 
requirement, since a common core is used for the transmitter and receiver coil and 
the protective capacitor is simultaneously used as a correction capacitor. 

Although modifications and changes may be suggested by those skilled in the 
art, it is the intention of the inventor to embody within the patent warranted hereon all 
changes and modifications as reasonably and properly come within the scope of his 
contribution to the art. 
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